This report describes what seems to be the simplest and least expensive anaesthesia machine possible which complies with the Australian and New Zealand College of Anaesthetists technical document T3.
BACKGROUND
Many anaesthetists are involved with medical aid trips. The trips aim to meet needs ranging from disaster relief, where all infrastructure down to electricity and water for the mission must be provided, to increasing the skill and capabilities of local practitioners. In some countries, due to poverty or poor governance, there is no foreseeable way that a properly organised, sustainable medical service will be provided to poor people.
The only way that the poor will get any medical services in this situation is from medical missions, which are provided by large numbers of local service groups as well as overseas organisations. Such trips are by their nature 'hit and run' and can only fix specific and limited problems. Correction of cleft lip and palate, of which there are estimated to be approximately 2.5 million throughout Asia, is particularly suited to this approach, and the lifechanging nature of the procedure provides a satisfying benefit/cost ratio.
Equipment for many of these missions has traditionally been improvised from discarded pieces and many who perform this work enjoy the challenges this can present. However safety and reliability are of utmost importance and even when a group has a large budget, if they can spend less on equipment they can do more work. An important principle on missions is that anything done should be acceptable practice at home and with taxdeductibility for charities comes a greater degree of accountability to government. Many missions are to urban areas, where compressed oxygen is available. Even when an oxygen concentrator is used, compressed oxygen is necessary for backup. Ruggedness of equipment, low maintenance requirements and ease of transport and storage are important. Low acquisition cost is more important than long-term running costs where usage is episodic and necessarily limited.
A cheap way of providing anaesthesia has been described using a disposable carbon dioxide absorber 1 and several armies use the Field Anaesthesia Machine from Ulco (Ulco Medical, Marrickville, NSW). The latter only uses drawover vaporisers (which cost around $3000 each and two are needed to achieve a satisfactory concentration 2,3 ) and is priced around $20,000. A simple 'back bar' mini machine from Ulco still costs over $6000. This letter describes what seems to be the least expensive anaesthesia machine possible which satisfies the requirements of the Australian and New Zealand College of Anaesthetists 4 .
THE MACHINE
For simplicity and ruggedness, it was decided to follow the example of the Field Anaesthesia Machine and use solid acrylic flowmeters for air and oxygen only. This eliminates the need for an antihypoxic a common gas outlet. There is another oxygen outlet to attach a flowmeter. Plenum vaporisers are common world-wide, and can often be obtained at minimal cost which is not the situation with draw-over vaporisers. Therefore, there is one port to fit a plenum vaporiser. Ulco generously provided engineering design for no charge, and the machine cost $4000 plus GST. It has a small footprint, weighs 11 kg and device, as a hypoxic gas mixture cannot be given, although an oxygen failure alarm is fitted. Exact gas flows are unimportant, so there are no secondstage regulators. Gas supply is from pipeline or G size cylinders via an external regulator and there are supply pressure gauges visible from the front according to the guidelines. Other essentials are a 50 cmH 2 O blow-off valve, an oxygen flush valve and is stable with vaporiser attached standing on a table. A semi-disposable circle or T piece breathing system can be used.
Performance in mission conditions was satisfactory and the only change from the pictured version suggested has been to reduce the space between the flowmeters and vaporiser to narrow the footprint further for use in the often cramped conditions. I am grateful for the assistance given by Ulco Medical towards this project. Prices are in Australian dollars as of late 2008.
